Specific recognition of single-stranded nucleic acids. Interaction of tryptophan-containing peptides with native, denatured, and ultraviolet-irradiated DNA.
The binding of the tripeptide Lys-Trp-Lys to native, denatured, and ultraviolet-irradiated DNAs has been investigated by fluorescence spectroscopy. Two types of complexes are formed which both involve electrostatic interactions. Only one of them involves a stacking of the tryptophyl ring with nucleic acid bases. Quantitative analysis of fluorescence data shows that this stacking interaction is strongly favored in denatured as compared to native DNA. In ultraviolet-irradiated DNA, the peptide Lys-Trp-Lys binds selectively to unpaired regions around thymine dimers. Due to the stacking interaction of the aromatic amino acid with nucleic acid bases, this simple tripeptide is therefore able to discriminate between single-stranded and double-stranded regions in a nucleic acid.